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Styrene and styrene oxide are the only synthetic alkyl benzenes
considered in this report.  Styrene liquid and vapor are irritating
to the eyes, nose, throat, and skin. Acute exposure to high concen-
trations of styrene may produce irritation of the mucous membranes
of the upper respiratory tract, nose, and mouth, followed by symptoms
of narcosis and muscular contractions due to paralysis of the respira-
tory center.  Styrene (rat oral L^CQ, 5.0 g/kg body weight) is more
acutely toxic than benzene (LDcQ, 5.6 g/kg body weight) and toluene
(LD^Q, 7.0 g/kg body weight) but less toxic than xylene (LD^Q,
4.3 g/kg body weight).  The acute toxicity of styrene appears to be
similar to that of other aromatic hydrocarbons such as toluene,
xylenes, and ethylbenzene.  The urinary metabolites of styrene are
all less toxic than styrene, and therefore may not contribute to
its acute toxicity.  Pretreatment of rats with phenobarbital enhances
selectively the metabolism of styrene to styrene oxide, whereas the
administration of 2-diethylaminoethyl-2,2-diphenylvalerate hydro-
chloride (SKF 525-A) depresses the metabolism.  These effects may
play a vital role by altering the toxicity of styrene as well as
by converting the compound to a more toxic and mutagenic product,
namely styrene oxide.  Reduced glutathione in the liver plays a
central role in the development of cell damage by styrene.

The most apparent hazard to health from styrene oxide resides
in its ability to cause irritation and hypersensitization of the
skin. The effects may result from single or repeated contacts
with undiluted material and solutions as dilute as 1%. A comparison
of rat oral LDcQfs obtained from inhaled and intraperitoneal doses
of styrene oxide and styrene indicates that styrene oxide is 1.5
to 5 times more toxic than styrene.  A comparison of the binding
parameters of styrene oxide in interactions with uninduced micro-
somes and those induced by phenobarbital and 3-methylcholanthrene
from mouse liver and kidney indicates that the binding of styrene
oxide is catalyzed by more than one type of P-450 hemoprotein, but
predominantly by phenobarbital-induced cytochrome P-450.

Objective evidence of the toxicity of styrene to the central
nervous system in animals has not been found to result from exposures
to 300 ppm or less.  Experimental and occupational exposures of humans
have shown that eye, nose, and throat irritation occur at levels of
200 ppm or more and that subtle changes in psychological test per-
formance, electroencephalograms, and peripheral nerve conduction
may result from chronic exposure to levels of 50 ppm or less.  There
are no data on the neurotoxicity of styrene oxide.

Styrene was found to be less embryotoxic than styrene oxide.
Both compounds cause malformations in developing chicks.  Trichloro-
propylene oxide (1,2-epoxy-3,3,3-trichloropropane), an inhibitor of
epoxide hydratase, has some synergistic effect on the embryotoxicity
of styrene and styrene oxide.